Reninoma is a tumor of the renal juxtaglomerular cell apparatus that causes hypertension and hypokalemia via hypersecretion of renin. We describe a case of reninoma. Imaging studies revealed the presence of a lesion in the renal cortex, which, on immunohistochemistry, was identified as a juxtaglomerular cell tumor. Following nephrectomy, the blood pressure and hypokalemia were normalized.
Introduction
Juxtaglomerular cell tumor (JGCT) is a rare cause of secondary hypertension manifested by hypertension, hypokalemia and elevated serum renin, symptoms that are potentially surgically curable. JGCT or reninoma is an infrequent cause of secondary hypertension. Since the first case described by Robertson et al in 1967 [1] , there have been about 100 cases reported. However, this tumor is underdiagnosed due to the lack of clinical suspicion and because it may have an irregular presentation. This classification is based on the behavior of serum potassium and hypertension, although metabolic alkalosis and hyperaldosteronism are not always constant and are not taken into account for classification.
Case Report
We present the case of a 19-year-old female without a family history of hypertension. She had generalized headache 7 months prior to her admission. Physical examination was positive for hypertension (170/120) and asymptomatic hypokalemia (2.6 mEq/L). She had preserved renal function with creatinine of 0.57 mg/dL, normal urinalysis, sodium of 138 mEq/L, serum potassium of 2.6 mEq/L, Cl of 108 mEq/L, 24-h urine electrolytes of potassium of 57.96 mmol, sodium of 115.20 mmol, chloride of 88.2 mmol, and normal metanephrines. She demonstrated a negative immune profile, cortisol of 10 μg/dL (5 -25 morning, 2.5 -12.5 afternoon), aldosterone of 95 pg/mL (supine 10 -160, standing 40 -310), renin of 294.4 μUL/mL (supine 2.8 -39.9, standing 4.4 -46.1) with balanced metabolic alkalosis (pH 7.40, pCO 2 46, HCO 3 27.9). Abdominal computed tomography (CT) reported preserved kidney size with a hypodense image in the cortex of the midregion of the right kidney of 20.9 × 14.5 mm, which was not contrast enhanced (Fig. 1) . The patient underwent right laparoscopic tumor removal with a definitive pathological diagnosis with positive immunohistochemistry for CD117 and actin ( Fig. 2, 3 ), respectively, and negative for cytokeratin, desmin, S-100 protein and chromogranin. At the time we did not have CD34 marker but, based on the clinical, biochemical and imaging behavior, diagnosis JGCT was made. On the day following surgery, the patient did not require continuation of antihypertensives. Serum potassium returned to normal levels and 
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Discussion
JGCT is believed to be a benign tumor, although in 2004 Duan et al reported a metastatic reninoma [2] . Although it was not until 1968 that Kihara et al gave it the name for which it is presently known [3] . It has a peak incidence between the second and third decades of life, with a female predominance (2:1).
The most frequent clinical presentation is the classic triad of hypertension, hypokalemia and renin or high renin activity [4] . Renal ultrasound shows a hypoechoic mass; however, it is useful to make a differential diagnosis especially in malignant lesions. CT is therefore recommended where those malignant lesions acquire an important enhancement. On tomography, reninoma appears as a well-circumscribed hypodense cortical mass that does not enhance in the arterial phase despite its profuse vascularity. This is probably due to the vasoconstriction induced by the renin. Without a doubt, definitive diagnosis is made immunohistochemically and the clinical behavior on tumor resection, although 10% of patients may persist with hypertension due to angiopathic damage [4] .
During light microscopy, polygonal cells with eosinophilic cytoplasm and nucleolus located at the center are observed but these characteristics are variable; therefore, immunohistochemistry is carried out to make the differential diagnosis. Reninoma is (+) for actin, CD34 and CD117, negative for cytokeratin, desmin, protein S-100, HMB-45, chromogranin and synaptophysin [5] . Using electron microscopy, a search is made for intracytoplasmic granules, renin reservoirs that can be detected by Bowie staining and periodic acid-Schiff. The positivity of renin in the cytoplasm confirms the diagnosis, but it can also be positive in Wilms tumor, clear cell carcinomas and oncocytomas [5] .
In conclusion, JGCT is a cause of potentially curable arterial hypertension. It should be considered in the presence of difficult-to-control hypertension especially in young adults so as to not overlook carrying out a comprehensive study protocol.
Primary reninoma was first described as a cause of hypertension and hypokalemia in 1967 [1] . It is rare, with an estimated incidence of about 1 of 5,000 hypertensive patients, an average duration of hypertension of > 5 years prior to diagnosis, and a mild female preponderance. The diagnosis has usually been made preoperatively by a combination of 1) biochemical measures, particularly hypokalemia and demonstration of excess renin secretion from the affected kidney, and 2) imaging, usually CT or MRI scan localization of a relatively avascular, well-circumscribed lesion. Confirmation has involved description of the typical encapsulated tumor, with histologic features including clusters of polygonal cells with positive renin staining, the presence of endocrine and vascular smooth muscle cells, and transitional cells containing prominent secretory granules, myofilaments, and attachment bodies. In all previous reports, a tumor has been visible on imaging prior to surgery. While earlier reports described nephrectomy as standard therapy, improvement in preoperative localization procedures has allowed the development of renal-sparing, minimally invasive surgery [6, 7] and electrolyte control was satisfactory in our patient with medical therapy. However, a laparoscopic approach allowed minimal morbidity associated with nephrectomy, her blood pressure subsequently returned to normal thus blood pressure and the procedure was curative.
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